Protein kinase C in mouse kidney: subcellular distribution and endogenous substrates.
The subcellular distribution, kinetic properties, and endogenous substrates of calcium-activated, phospholipid-dependent protein kinase (protein kinase C) were examined in mouse kidney cortex. Protein kinase C associated with the particulate, mitochondrial, and brush border membrane fractions was assayed after solubilization in 0.2% Triton X-100 under conditions shown to be noninhibitory to catalytic activity. Of recovered activity, 52% was associated with the cytosolic fraction; mitochondrial and brush border membrane associated protein kinase C constituted 12 and 3%, respectively, of the activity recovered in the particulate fraction. Protein kinase C associated with brush border membranes exhibited a high affinity for ATP (apparent Km = 62 +/- 10 microM) and the highest apparent maximal velocity (1146 +/- 116 pmol P/(mg protein.min] of the renal fractions examined. Maximal stimulation of protein kinase C by diacylglycerol (in the presence of phosphatidylserine) was achieved at both 25 and 300 microM calcium in all renal fractions. These results are consistent with previous reports demonstrating that diacylglycerol increases the apparent affinity of protein kinase C for calcium. Phorbol 12-myristate 13-acetate, but not 4 alpha-phorbol, was able to substitute for diacylglycerol and stimulate cytosolic and particulate renal protein kinase C. 1-(5-Isoquinolinesulfonyl)-2-methylpiperazine dihydrochloride, a specific inhibitor of protein kinase C, led to significant inhibition of catalytic activity in all renal subcellular fractions. Endogenous substrates for protein kinase C were demonstrated in renal cytosolic (26, 45, 63, and 105 kilodaltons (kDa], particulate (26, 33, 68, and 105 kDa), mitochondrial (43 kDa), and brush border membrane (26, 41, 52, 88, and 105 kDa) fractions. The possible physiological significance of protein kinase C in mammalian kidney is discussed.